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(57) Abstract 

Sulfonated derivatives of cyclic phenot sulfides represented by general formula (1) or salts thereof; compositions for the separation 
and recovery of organ o halogen compounds or monocyclic aromatic compounds, each comprising a cyclic phenol sulfide or a salt thereof and 
a carrier; and drug compositions each comprising a cyclic phenol sulfide or a pharmacologically acceptable salt thereof, and a 
pharmacologically acceptable carrier. In formula (1), X is hydrogen, a hydrocarbon group or acyl; M is hydrogen, alky!, metal, ammonium, 
lower alkyl-ammonium, lower alkanolammonium, a nitrogenous heterocyclic group or an amino acid residue; Z is S m , SO or S0 2 ; m is an 
integer of I to 7; and n is an integer of 4 to 12, provided that X's t M's and Z's may be each the same or different, with at least one M being 
neither hydrogen nor alky I. 
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fC&i£T*ii3fl : 1 0 0~1 0 0 : 1 (OtSMXtbtlt£J:\i\ 
**l^offi^#i^fc^T«:. -test (4) -e*$tLS<k^4fctt, 11XI12SW±^ 

1 ^at^Il k gUSfc!) 10-10 0 Omgf, 1 B 1 mfrhms\&-5--fZ><D&£.. 

a^^^g6t)(^cTii^-e#, *©ft*#j:fefco£ lt, mm. %m, nm. 
mm. mmm. 91m. mtum. uy-t^m. &m. matm mm. mmm^ti, g.mm 

mkLxmm&tiz>iar&izt± s mmRvummte&wzti, ^^^mtmrnx^^co^ 
»^u<, ^ti^mm. $imRTfmmm<nfcm\z}&i&-t-z>(DizmLxte. wj^lt 
^<D&micte\,^xmm£tLx^z>t>(D$:tiim-tz>zbfcxt, -ttt mtommos 
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**WOE^o.S#^o«4-*&fi. W^«ijffitt/j!<. #«fiffJ^«§, «S©M<c 

^(w^i:^fe-cs^$tts 0 /c<bx.i±\ t^j, mm, mmm. fuw, m&mR 

5, 11, 17, 23-7h7- fer 2 6, 27, 2 8~7f-7 

t Kn#->-2, 8, 14, 20-7h7f7 [19. 3. 1. i 3 -'i s ' l3 ] 15 ' ' 

9 ] 1 (2 5), 3, 5, 7 (2 8), 9, 1 1, 1 3 (2 7), 1 5, 1 7, 

19 (26), 21, 23 - Kt^^v ( 1 ) <75^/£ 

4-teri-7-^7 a /-/U4 5. 2 g 1 4 . 4gM«th 

C ^>S^^#J^^r&^T-^if]L, 0 0m I &jbO;U8fl¥$-l2:£:&, 1 gl^CD 
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T-lr K^7J^S^ B B B -r2>^t(Cj;f9, «fe^^ B B B T-fc2>5, 11, 17, 2 3-f 
h7-rer<-^-2 5, 2 6, 2 7, 2 8-f h7 t K^->- 2, 8, 14, 
20-xH7^T [1 9. 3. 1. 1 "'J (25)> 3> 

5, 7 (2 8), 9, 1 1, 1 3 (2 7), 1 5, 1 7, 1 9 (2 6), 2 1, 2 3-Kf 
*=^> (1 ) £4. 32 g&tz a 

^£/£#>li-/&iv; (2) *K Y'= f-Bu U e r t -^M. Z= S, n = 4 

r<0£E£#> ( I ) WM$ryTt*t 0 
: 3 2 0~3 2 2°C 

'H-NMR (5, ppm, CDC1 3 ) 9. 60 (s, 4H, OH), 7. 64 (s, 8 
H, ArH), 1. 22 (s, 36H, C (CH :J ) 3 ) 

,3 C-NMR:(5, ppm, CDC„) 1 5 5. 6, 1 4 4. 7, 1 3 6. 4, 1 2 0. 

5 (Ar), 3 4. 2 (C (CH,)), 3 1. 3 (C (_CH :1 ) :| ) 

I R : (cm-', KRS-5) 3 3 2 4 (OH), 2 9 6 2 (CH) 
MS m/ 2:7 2 0 (M + ) 
yt^-fttit % : 

Sf&M f o r C 40 H 48 O 4 S 4 : C, 6 6. 6 2 ; H, 6. 71 ; S, 17. 7 9 
Mfem. : C , - 6 6 . 5 0 ; H, 6.67; S, 17. 84 

»a£0ij 2 

5 > n > 1 7 . 23, 29, 3 5 ^t-ter t-7"fyi 3 7, 3 8, 3 9, 

4 0, 4 1, 4 2 -^ftKD^- 2| 8, 1 4, 2 0, 2 6, 3 2 *^^T 

[31. 3. 1. 1 3 - 7 1 9- » 3 1 1 s. 1 9 j 2 i. 2 s j 2 7. 3 1 -j h .^ h - =l> ,f_ 1 (3 

7), 3, 5, 7 (42), 9, 11, 13 (41), 15, 17, 19 (40), 21, 
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7A>?n-7K^7 7^- (^=^>/^ oo^ua) (wJ:9»||L, &$LJ$.®)*n. r. 
ix£^no*/UA/Tir KWi^S^bL^ 66^5, 11, 17, 23, 

2 9, 3 5 ( eM-^f;! — 3 7, 3 8, 3 9, 4 0, 4 1, 4 2 ^ 

-y-t: Kn*->- 2, 8 , 1 4, 2 0, 2 6, 3 2 [3 1. 3. 1. 1 3 - 7 1 

3 ^ h53 ^ Tl (37)> 3> 5j ? (42)> Qi 

1 1, 1 3 (4 1), 1 5, 1 7, 1 9 (4 0), 2 1, 2 3, 2 5 (3 9), 2 7, 2 9, 

3 1 (3 8), 3 3, 3 5-*-* (I I) £l. 09 g#fz = 
:04«fttt-ftS (2) 4\ Y'= r-Bu (fev f-^fvu). Z = S, n=6 

z<D±&m (id <Dm^uT\^-r 0 

'H-NMR.-CS, ppm, CDCI,) 9. 18 (s, 6 H, OH), 7. 59 (s, 
1 2H, A r H) , 1. 23 (s, 5 4 H, C (CH 3 ) 3 ) 

13 C-NMR:(6, ppm, CDC 1 3 ) 1 5 5. 3, 1 4 4. 4, 1 3 5. 4, 1 2 
0. 4 (Ar), 34. 2 (C (CH 3 ) 3 ), 3 1. 3 (C (CH 3 ) 3 ) 
M S m/ z : 1 0 8 0 (M + ) 
7C*^4ffM % : 

for C 60 H 72 O 6 S 8 :C, 66. 6 2; H, 6. 71 ;S, 17. 79, 
mfem-.C, 66. 2 0; H, 6. 57 ; S, 17. 12. 

Hi&tf'J l 

2 5, 2 6, 2 7, 2 8-fh7t h'odry-2, 8, 14, 20-rh7f7 [l 9. 
3 " l - l3 ' 7 1 9 ' ' 3 1 ' S - ,9 3 (2 5), 3, 5, 7 (2 8), 9, 1 
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1, 1 3 (2 7), 1 5, 1 7, 1 9 (2 6), 21, 2 3-Kr*xy-5, 11. 1 

7, 2 3-fh7^>iH-h^AJ| (III) CO^ 

(2) Y'= t -B u. n = 4X-&>Z>mm®ll T'&btltzS, 11, 17, 
23-f F7-(erf-/f^-2 5, 2 6, 2 7, 2 8 - /hn K^y-2, 

8, 14, 20-7F7T7 [] 9. 3. 1. 1 3 - 7 1 9 - ' 3 1 1 s - 1 9 ] ^-^^n-i^- j 
(2 5), 3, 5, 7 (2 8), 9, 1 1, 1 3 (2 7), 1 5, 1 7, 1 9 (2 6), 2 

1, 2 3 - K-t^77^> ( I ) 2 0 0mg?:i|igi3 0m]|:K^, 80 o C{^iD^L 

4e#r f ggfjs£-£/- o i oon,n:ft«u 

( I ) £5iHL/-m, mt-f- h V *J**lm*.i&VrZfti,\ (i 9 7m g, 7 

8%) £#fc 0 lE^^S^^fr^, 6fe?)£fi£#> (1 1 I) Sri 4 in,g#fc 0 Jfc;p 
5 6 %„ 

(I I I) { ±, -^xt (1) ^*5^T, X = H, Z=S, M = Na. n = 

Bfe.fe : 370-390 °C 

'H-NMR:(6, ppm, 25mg/0. 6ml D 2 0) 8. 8 7 (s, 8H, Ar 
H) 

,3 C-NMR:(5, ppm, 25mg/0. 6ml D z O) 1 6 4. 2 7, 1 3 9. 4 
3, 138. 93,124. 85 (Ar) 
FAB -MS (m/z) : 9 0 3 (M) ~ 
TC&ftVm % : 

m&m for C 24 H I2 N a 4 0 16 S 8 : C, 31. 86; H, 1. 34;Na, 10. 
1 6 ; S, 2 8. 35 

SU^fS :C, 31. 5;H, 1. 6;Na, 10. 1;S, 28. 7. 
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— ASst (2) * x Y'= t -Bu, n = 4Tfe5fijit«>Jl-e^e»ixfc5. 11, 17, 

2 3 h7- t e r t 2 5, 26, 27, 2 8-fh7t Ko^y- 2 , 

8, 14, 20-rh7f7 [19. 3. 1. 1 3 - 7 l *• 'a i i*. is] 2j -^ 2?=1 -y-_ j 
(2 5), 3, 5, 7 (2 8), 9, 1 1, 1 3 (2 7), 1 5, 1 7, 1 9 (2 6), 2 
1, 2 3-Kr*i> (I) 5. 0 2g$rgM5 0mll:l^^ 8 0 °C(3;!7Df& L 

( I ) Sr^iSLfcgL Mthy^S:)!)Di««f*m\ (5. 3 5g , 8 

5%) Sr^fc 0 !E(c|fc[H]^£m\ (1 1 1) £ 5 . 0 2 g#fc 0 ifcip 

8 0 % c 

C<7}£/&^ (I I I) (i, -fet (1) |c4o<^T, X = H, Z = S, M=Na. n = 

37, 38, 39, 40, 41, 4 2-^ft h'o^->-2, 8, 1 4, 2 0, 2 6, 

3 2 [3 1. 3 . 1 . 1 3 - 7 1 9 - ' 3 1 1 S - ' * 1 * I. 25 j 2 7. 3! -j K - ^ _ 

= (3 7), 3, 5, 7 (4 2), 9, 11, 13 (41), 15, 17, 19 

(4 0), 2 1, 2 3, 2 5 (3 9), 2 7, 2 9, 3 1 (3 8), 3 3, 3 5-^i?f 
* zc:/_5 > 1 1. 1 7, 2 3, 2 9, 3 5 -^t^^*>tt h y ^) At ( I v) 

(2) cf\ Y'= f-Bu, n = 6T'$>Z>mmW2-?&e>tl*L5, 11, 17, 

2 3, 2 9, 3 5 3 38, 39, 40, 41, 42 

-^t Kd#->- 2, 8, 1 4, 2 0, 2 6, 3 2 [3 1. 3. 1. 

"M... Kfh7^-1 (37), 3, 5, 7 (4 

2), 9, 1 1, 1 3 (4 1 ), 1 5, 1 7, 1 9 (4 0), 2 1, 2 3, 2 5 (3 9), 
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27, 2 9, 3 1 (3 8), 3 3, 3 5 - tt? <? zl^ (I ]) i. 0g£igfia^20 

I) Sr^iSLfc^, mt-t b V *J*&tiax.&mt:m\ (9 2 0mg, 7 

3%) iti***!*-^/-/^ t)^ Bt5c t{CJ: 9 % fifeco^^ 

(IV) £ 8 4 0 m g l&m 6 7 % 0 

i*>£tf#J (IV) tt . (1) K^T. X = H. 2=S, M = N a x n = 6 

'H-NMR:(S, p p m, 20mg/0. 6ml D 2 0) 7. 6 3 (s, 1 2H, A 
rH) 

13 C-NMR:(6, ppm, 20mg/0. 6ml D 2 0) 1 5 9. 24, 1 3 8. 3 
8, 133. 02, 124, 34 (Ar) 
FAB-MS (m/z) : 1 3 5 7 (M +2 ) " 

7cm&m& % : 

m%B<iM. for C 36 H, „N a fi 0 2 „ S , 2 : C, 31. 86 ;H, 1. 34;Na, 1 
0. 1 6 ; S, 2 8. 3 5 

: C, 31. 6;H, 1. 5;Na, 10. 1;S, 28. 0. 

mmm 4 

mi&mi-e&lointL. (1) Ulfc^T, X = H. Z = S. M = N a , n = 4 

(4) drte^T. X = H, Y=S0 3 Na, Z = S. n = 4) T-*>5) =. 

/-/u^tfkfe (111) srffl^-c, ^m^o^^^init^mirnotLo 

«tt7*y-yufig{fc#i (III) «rl[7k^@«$^ M2 5mM©i*t?S 



27 



WO 99/29683 PCT/JP98/05549 



1, 2, 2-rh7^nx^y$ r fi l f^^ fcs ijat'S^mUcf, ^ 
ZtfeftM^J:*J&L>titzm#7~S~;uffiit®) (III) k&mm^* 7 t 



^ 1 









(m^^y—^m<t<m a i n : 






? o □ TfvUA 


1:1.0 




1:1.9 


1, 2 — t/^nom^v 


1:1.1 


1, 1, 2, 2 — ^ h7^nox^> 


1:0.9 



mt&ms 

?S*{7xy-/Ufig{t:ft (III) q^jg^^ffc^.^ :^(7)t)|/ND^y 

^t7x/-^«tt (III) S:S7K<cS#$-a:, S*oMtllLt 0 ^ti^' 

•3. ^^^S7K^^^n^^^ND^>^!|*<DjftSS!{kS:**!)^. tfctfct LT 
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^^5:11] 1 a~H]l d {ZtfTo &$&&$frlJQ Lt-mVt? S — jV$5.1tV» (III) <DWk 

m**<Dmtt? ~y-^mt®i (I I I) coiggf£it;!jn£-fr5i; s 8IMfc7:*y-/HilE 
ffc4fc (ill) <t^fk^#i^ff^LTM7k^(^#^E-rs^-^^ywk^#)Ofi:t>±i 

sdl/co fcis, mi a-iui d coM#75^^®T-t zmfty^/sismtvo din 

D0 *^« 1. 1, 2, 2 -r h7^ n ni^yt-ij 

HJ6*U6 

nmmixm^titzm^^y—^mt^) (no (— asst o) ic^^t, x=h. 

Z=S X M = Na , n = 4 (— /&5£ (4) K*3l^-C\ X = H N Y=SO ; ,Na, Z = S, 
n = 4) -^&£) i^anjjN/UASr-tix-t'iXOaift^SmMO^St^ai^tCfllKTK 
S:JlIx.*j&«[S:»S!Lfc. nOtRCl. = / —/i*m<tto (III) ty^n 

JBSU ^tL^:*tL<7)^7A(C±fB<0 4 0C^7k^2 5 m 1 2. 0 m I /m i n T' 

^n^xdiigie-ttfc:,, ^7 7 iiS P o^Tk^'iGi^ (D a D^^A^yc-y ^ □ D ^ ><7^^ 
£ G C - M S «fc v ^ttl^tl^. *T&^ a ^^fc^jftfi©^^^ L/c„ 

^ ^ftt^/ — jvffi.it%» (III) t 9 a n^yL.A2:JD^/c7K^?S-C(i, ^ 
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U s;/^ m#t7=. y—J^mt^i (III) kiS? v a J. ? ^>&))Uz_t z fo1gj&X'li. v? 

2S0»JU:«fc fy^L^H^^^y-y^C^, (III) (-/fest d) |-^^T, X = H. 
Z = S. M = Na, n = 4 (-/&5£ (4) dzfc^T. X = H. Y=S0 3 Na, Z = S, 
n = 4) T-fe5) $r*tM7K{ZjD^5mM^^^i^5J;3(z^L7 t -7k^2 5m I gr 
»£^2. Oml/mi nT-lii^-ltfc,, 

J: 9 *tL^fiX*ft % »7x/-^t« (III) T^ILTl^il^7AJttl 

-^o^^, MW? =. s —/isf&ikM) (iii) -e^^Lfc^^^^iiig^-frfc^-^T'ii, 

\z.£<0'&hfttzMK7 -j\,mVc%n (III) (l) (cfc^T. X 

= H, Z = S, M = Na. n = 4 (— (4) (Cjo^T, X = H, Y=SO s Na, Z 
= S, n = 4) TfeS) Srffil^T. ofc. 
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OLT-4 (T*8B0S6jfr#i*fflJ!&, S«F 5?— S^#fRCBO 2 0 6) ^Ki 
l-ffll^fc. ^ / sisffiitVD (I I 1) 2r2. 5 raMtOifC/ji^ «fc 5 (1 

0%FCS (^v-^jfeff) (5OO0U/ml), ^h^^j, 

> (5m g/m 1 ) ^tfRPM 1- 1 6 4 0) KSA? U r tt£ 2 LT V* 

#1 l&VZvte&iDmft-p^s-j^fato (111) ^^ifi^Wffliu^ 6^U- 

(111) ^*«Fift2. 5mlfoeDx. 
2X)0 5 i/mlWMOLT-4^^2. Smlfo^DU 37°CI:t5%CO 
,^tfSm>^r^^-^-T-3 0r^#L7t^, «fflflS««SrCe 1 1 ta c MEK 
- 5 2 5 4 (NIHON KOHDENtS) SrflH-C&'jjE L£ 0 * y -/Hjg^ 

4fe (1) «|£^i-S^«3Bra«^4bNt5MOLT-4iSB«&«©»^El2{C^i- 0 
w<Z>l2«t9» CC S0 Ill7 0 0iiMT?jjofc, 

HiSF'J 9 

= H. Z = S, M=Na, n = 4 (4) (^fcl^T, X = H, Y=S0 3 Na, Z 

= S. n = 4) T&5) 2rffll^T\ •>^/^S^fi§.#Kg|^fT<tofe. 

tt7x/-/^tt (I I I) £2. 5mM<0«£UlfcS±5(dHi6#|8-effl^fc 

(III) ^^FiteSrlBJKLfe. 6 Tt;/ u- h I:#«gngft7 * y -/Hfc-ffc^ (I I 
I)*&^*«12. 5m Ifo^Di, 64Xl0 5 i/ml(5MOLT-4t 
1. 8 2X1 0 Wm I ©H I V - lg^MOLT-4^trtgi^ 2. 5mlfo 
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m*Ce lltac MEK-5 2 54 (NIHON KOHDENt© £ffl«^T#'l 
^L, 1 0 6 ew^BSgfgft$r5lO N Q I Aamp Blood Ki t (QJAGENf 
M) X'DNAZmmLtz e :o«DNA 5 0 0 n g tCWSH I V - 1 DNAt 
^Competitive Nested P C R tiotftt L/- 0 

fflWrP r i m e rMComp e t i t o r tt, J. Albert e t a /., 
J. CI in. Microbiol, _2_8 : 1560 (1990) tS. Kato e 
t a I . , J . Virol. Me t h o d (1 998 in press) K*g#£ix 
T^5JA12. J A 9 TkXf- JA1 0i J Al 1B^ ^ Comp e t i t o rlt 
S. Kato e t a 1 ., J. Virol. Method (1998 in pre 
s s) t«*$iit^5H 1 V-lDNA^-yNL4-3WigS#f6 2 0 1 - 7 
1 1 8i 7 24 2-8 8 0 5S:^t©S:ftfflLfc. «DNA5 0 0 ngl; 

l-MM©Primer J A 9 «t J A 1 2 , 0. 2mMWdNTP 1 5 0mM©KCl. 
1 OmMOT ris-HCl (pH8. 3), 4 mlvl^M g C 1 2, 5 0 0 0 ^ t°—(DC 
ompetitor, 2 U n i t COT a q DNApolymerase (Roche 

^lig^PCR (3 01^^/K It^^/Hi9 4tl 5&\ 6 4t3 0fj\ 
7 2°C6 0©>) SrtT/io*:^, ^CQ^#)0 1/5 Oil; 1 u M<D? rimer J A 1 
0 t J A 1 1 B&tox_X 1 Eg tmm^. 2 0IOPCR (2 5t^^;K llff^/u 
Ii94tl5#,.64t30#, 7 2 °C 6 0 ©>) £frfto/c 0 ^ #*DNA5 0 
On g<Dft*?0^S^S!H 1 V-lDNA5r5 0 0 0nf-f fflL , ^gE*0f*fcf <t L 
fc. #^tL/cPCRM#JSr2%T^ni — ^y/UT-m^ttL, IMfc^^^T'^fetg, 
U V^K*fI2£ Lfc„ :©I|i$:Biolmagetty7h ( B ^<^( * — y 
K&K) Srffl^T, BiiHIV-lO^KtCompe t i t o r <7)s<> K 
O^SJt "ttLSrtt^^OH I V — 1 DNAgg^fff Lfc 
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^7xy-;^k#, (1 J I) «S(:»t5«Jfe3 B«l:*5lt5H I V - 1 DNA 

^tt««8&tmJS0y9<7>fc*a»e, % it7x/-^» (i i n <atege-&& (= 

CC S0 /I C so ) fil 8T-fco7^ 0 H I VS^SrlilS^^tCfia^-rsiSJSBjaHES 

t£2r^£&l N ig;g^ffi{;±, 7 0 M~3 0 0 ^ MT-$)o/c 0 

Hife^j 1 0 

m&7 * S -»mtta (III) t4I*jfi*S:f(i^i : 9W#|^T^Lt|| 
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(2] 



Y'l±7/^S T . fe ^ ZliSm, SOXttS0 2 T?fc9, mlil-7©tft 
^tS^^-frS; <t{r«t t> , — «st (3) 




(3) 



SQ 3 H 



3. T!B— (4) -e^^H5{t:-^#)Xli-?:colg, &Vfeft&^t5Ii^» 
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(4) 



Y 



Yii. fc&m+s m<t7kmm. '^°v>itmt&mm* -cor 1 , -or*, -coo 

R\ -CN, "CONH 2> -NO,. -NR 4 R 5 , ^n^JDK^ - S0 4 R\ -S 
0 : ,R 7 Xli— S O a M$>9 , 

i&^T/U*y-/UT>-=e-^A, tttf--7 0^1xii7> y«E«ST-fc?», 

ZiiSm, SOXI4S0 2 Tffc9, 
n (i 4 ~ 1 2 <DS#-Cfe 9 , 

4. W*^3l5«W-te^: (4) T?*$ix5^«5Xtt^:©4£S:Wtt6^oy>{k^ 
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5. ^^s^i:^, (4) T'm£tLzit&®)xt*Z(Dm.zmm'-n7^ 

7. mmf&z-ttz-tfr. —test (4) t?*six5{t^xtt-to«i*^«)^ra^ 0 

l 0. It*^3f5«c<7)-^5t (4) -C-*$ixS^4feX(4^w|jia#«)(c:fffS$n5 

11. ^'T^ijiHl VT'fcS^L — -^10cD{£ffi o 

12. IW^Jl 3 !2i!t^-^:5t (4) "C^SixSYt^Xtt-toiSIS^W^S^ttS 
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14. ^/^^HlVffci^i — a i 2X12 i 3 <dJj& 0 
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